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(57) Abstract 

A material for organic electroluminescent elements having a high luminescent efficiency, a long life, and high heat resistance; and a 
process for producing the material. The material is represented by gereral formula (1). In the formula, A represents optionally substituted 
Q22-60 arylene; X 1 to X 4 each represents optionally substituted arylene; Y 1 to Y 4 each represents an organic group represented by 
general formula (2); and a to d each is 0 to 2. In the formula, R 1 to R each represents hydrogen, optionally substituted alkyl or aryl, or 
cyano, provided that R 3 may be bonded to R 4 to form a triple bond; Z represents optionally substituted aryl; and n is 0 or 1 . 
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. oi~ioooo te^/u^ffl-f ntfct u 0 z <Dmm?-& 

titi'7 'J -;u'r 5 > (DMfcmizg.itlitt.^tf. iifl5&*x 7 Wt 
ftWZmm-fZ ztfrt>, X *)&£ L< liA'7y7Afb^ii:^L 
TO. 1 ~ 1 0 ^ ;u T- £ 0 

;b77 v + -> KW^Mii^s^t/ 3 w.7 i >m<nmm,^m 

m Pi if T b V 7 A y h + •> b\ t h 'J Hi h\ A 'J 7 A y 

h + •> F\ A'JHx^y^ H 7 A - t e r t - 7 h * -> K 
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„ t MJ ■) A - t e r t - 7' h 4 y h\ ^) 'J 9 A - t e r t — 7' h 
+ •> K . -12 •> -7 A * - K * - h (Cs 2 CO, ) 3? 0) «fc ■? 7 rt, * 

y &mr >izi* v h'-eioT, *n «^(±JKfc? ^flD/tr^ 
j&q -r * 2 co S ft * t y - ;i> /n 7 pflj/soy >'g ^ tz .ft l t „ 

0. 5IH^Hilfflt^H'|tfHl\ illroitf, 0. 5 {§ 
< tztbftt L < ft o 0 !^S<7)fi(i^iifiJ(3j!jD^T i> t y — ;U 7 S > 

& T* * ft if ct < . 01 X. Cf ^ > -feT > „ h )V i > „ * u > © 3? 
jKfbTK&Sflt : yifJU-flK' xh^fc K a 7 v v * * +1" 
> H © x - 7- )i ; T -tr b - h y ;b % y^il/*J^7n\ >* 
^7s^*+-/K> ^ * -9- ^ )V * X * h y 7 ^ K ^ * W ^ f -5 
lH<t'l5 t J: 0 £ L < ti > ^ > -t? > „ Hz>, 4 •> u > 3? 
©3fS«ift<b*itS»"C**. 

ilTflit^u t L^tu tz t /Ud/±&#t*&o rtH 

#H»9!0>Kj£££l±. SJfciBfi: 2 Ot- 3 0 0 t> i^iL< 
(±5 0t~ 2 0 0 V (om m > KfbIS H i±x $i # ~ 7 2 B$ Iffl <Z> IE BB 
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ffi. 14. 1 7 & 2 0 IZ % * X 7 -f > ft-a- 

£f£#'J I (<t£® ( 2 ) ) 

2 0 0 5 0 'J -y h )ltlf&y =7 X n (3 N 4 >X7;l/f t 

K 0 . 3 8 g ( 2 . 0<mmol) ^>'^*X*V|ifA 
jcxx/b 0.98g(4.29mmol).DMSO H ; 'J 
•J -y h )l £ A n . tBuOK 0. 5g (4. 49mmol) £ ^ 
*ST''J> L-T^^Sd L^Jfci* t/; t 1 8 Bt^SfC^ T|# £>tl7c£jS 
j& £ . . 7j< 5 0 0 ^ U U y h ;U t» iz a A L . 1/tfcb L- £ 0 . 5 g 

i o o' 5 u u -y h tv %m 7 v x => iz „ ±iBffi,fS B B a > k i 2.0 

0 g (12. 0 mmol) % Cul 1 . 1 4 g ( 6 . 0 m m o I 
) , HMPA 1 0 5 y "J -y h ;^Ati, 1 5 OtT-6 B^ioM 
#L/c 0 J£JS&7&> lN-Jg&$7K 1 0 5 y y -y h ;u*Jo>U b 
;U x > t'^ll £ Jgj fcti L fc-. $ff & i:yxf;H-Tlb/^y- 
;UT'?|*S l f B £ -tfTm® L. TSEflSfcA 0. 2 8g («4 5% 

) zmtz 0 



5 o 5 y y y h )v %m. 7 =? x 3 # t* p - 7* n ^ r — y > 3 g ( 

17. 4 m m o 1 ) £ 6 N - 1 0 5 'J 'J -y h JMZ KH L ft 




(4>PbWA) 
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WL/Co 1*1 iS 4 r ^TSJSK^- h'jn 1 . 2 5 g ( 1 8 . 1 m 
mo I ) / 7K 5 . 3 ; 'J 'J h /U £ ^ o < •) £ ?ST L > |H| ?S {z T 1 

m m m w l t v t v - o u ?k & m % n tz . 

S'J ^ > 1 0 0 $ 'J 'i 7 h 7 7 X 3 cfi t-7 > h 7 t > 0 . 

3 g ( I . 7mmo!)£T-feh> 5 ; 'J 'J 7 h;H:}BdLf:t 
. iMItfl-IE 2 7j<|Dtl 0. 4 6g/7K5. 7 5 'J U h ;U*J0A 
. 4 t £ T-ftSP L/c„ &£P&. ±IHv7 ATK^fcll^KT 
gstolL. ^? B B nT--0^EJS$ if 7c D SJS&ffrthH fcStflK IT ^ ? y - 
;UT-8fcfr&£«L. TfBfHttB 0. 2g (JR$2 4%) ^ |# 

o 




(«B) 



<t£& ( 2 ) (D^fc 

1 0 0;'J'J'yh;i/ 77X3cfit'7- l J > 0.018g( 
0 . 2 m m o I ) Zt&it * * L > 5 ; 'J 'J 7 h ;Mz L „ & ?K 
tflfc 0. 0 5g (0. 5 mm o 1 ) £J!lD*> ISi:t 1 B# ^1 S 

©fb^tttd. 0 . 5 6 g ( 1 . 8 mm o 1 ) „ mWtiJ x ) 

•7 A 5 g . $H*9 0 . 3 g & tf- h n *5 > # > 2 0 5 U U -y h 
;U£flD;i. 2 1 OtT'2 BlfflilD»«#Lfc. Si^gSL 

% h ft k n. £ iz „ yxf u>/"j 3-/1, i o ^ y y «v k )i t tK it 

it 13 y ? A 3 g /7K l 0 ; 'J 'J 7 h ;i/ £ AD * . I l 0 t T'-BftSiS 

. ®.&&zntz 0 
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i^t 1 0 0 5 U U -y h ;u?LJl7 7 x 3^T'±ieffl,!$ B 0 B. 4>Ph1& 
B 0. 05g (0, lmmol) ^SA'in 5 g . IB8} 
0 . 3 g R If - b a ^ > -bT > 2 0 5 'J -y Ml> * JD * . 2 2 0 t 
r* 2 B HSDflMSI* b RJCfttfr tlSS*»ffi t r y * y -^t-$c-# 
t^iL, * 7 ? a v h y 7 7 ( •> 'J * y ;u , ^ * * > / h ;i/ x 

>=!/!) till, ftfe*»* 0. 0 1 7 g Z.<D®% 
li , NMR, I RStfFD-MS ( 7 * - K 7* -f 7 7' - •> 3 > 7 
X X^ ? Ml/) ©SUSl- «t 0 > ft^«5 ( 2 ) tH£*nfc (M 2 

0 % ) c 

£«J 2 Ut^tt ( 9 ) ) 

2 0 0 2. V U >y h /l/ftic 7 7 X n * T* v 7 * ~ ;U 7 5 > 5 1. 

2 g ( 0 . 3 m o 1 ) . 1 . 4 - 5> 7* a =e < > -fe? > 7 1. 4 g ( 

0. 3mol).tBuOK34. 6 g ( 0 . 3 6 m o 1 ) > P d 

C 1 ,(P P h ,), 4 . 2 g ( 5 . 9 mm o 1 ) RTf* •> U > 1 . 2 
'JvhJl/tltU 1 3 0 t X'-mtStW Lfc. 

B^^*7A^D7hr77 ( $/ y # y ;k ^ * > / b ^ x > = 1 

0 / 1 ) TIS^PbI^C 2 8 g 2 9 %) *mtz 0 



<t&® ( 9 ) ©£l& 

1 0 0 5 V U «y h ^ ?lJ£ 7 7 X 3 fp 7? * Pb1# B 0 . 4 8 g (1 

m m o 1 ) ic^xf Jl/X-f 1 0 i 'J 'J y £ AD , - 7 8 

t (3 L /c . -e C ^ n - 7^ ;b y * 7 A 2 ^ y y -y h Jl> ( I . 
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5M, 3 mm o I ) fcibQ*.. 1 B$ mMft L tz . ft \z. II n Wl b l ) * * 
)l 0 . 3 g (3mmo I ) / vxf ;l/X-f ^ 5 ; 'J 'J-y hJl/tS 
TLf:. STII7is - 7 8ti:t 1 ftlfflflmL. M^icr 1 N - 
EH* 1 0 S U »; -y h/u£i0*.7c WMJISrMllU 

I 0 0 i 'J 'J 7 h i^S7 7 X 3 4>T-, ±i5ffi*SH. ^Pel^C 
0. 97g ( 3 m m o 1 ) . Pd (PPh 3 ) 4 1 2 m g . 'J > 8 * 
U 7 A 0.32g().5mmol)Sy"DMF 1 0 5 l ) U -y 
h /U£/JD;U 1 0 0 t T- 4 ^r B m#t/c 0 

* ^ >-tf >/SRxf;b= 5 0 / 1 ) fill, ftfeft)* 

0. 1 3 g^ifc, c: © f» 5fc l± . NMR. IR&tfFD-MS© 

S'JS(-J: «k <t^» ( 9 ) tmrnzntz cm i 4 %) . 

-£fiJc#"J 3 Ut£t) (18)) 

1 , 4 - v 7 a =E ^ > -fef > 0 . 4 8 g ( 2 . 0 m m o I ) (I „ 
Mg^r/yxf ;l,x-T;^JO^TGr i gnar d 1*31 £ PIS L 
7c „ S"J & „ 1 0 0 ^ 'J 'J hi^l7 7X3*C, 1 . 4 - v 7' p 
=6 i~ 7 ? U > 5.7g(2 0.0mmo))sNiCI 2 (dp 
p p ) I 0mg5tfv?ifJH-7)l/ -2 0 5 'J 'J-y h/^jDi 
„ tK^T-^JP L/io ^-^±15Gr i gnard«&£JJD*. 6 B# 
Pel *D ift gft L7c„ 1 N-i£^7K I 0 ; !) 'J 7 

Mx.t3 0 fimmzftm&. mmtgZLxTiztpffl&D o. 30 

(4X* 3 0 %) £l#/io 

Br -/O MOM OK Br 




, (TOf*D) 
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<t-&m (is) (d^$l 

. 1 0 0 S «J U y h )l %J& 7 7X3tfit'7-!J > 0 . 0 9 g (1 

. 0 m m o I ) £ ^ ft * U > 5 5 U U -y hU:i§)i?L, 

ft 0. 25g(2. 5 m m o I ) «: JD * * M T 1 1$ WK JS 3 

ft^H. ^WA 0 . 4 g ( 4 . 5 mm o I ) , ij H 

5 g . ffiffi 0 . 3 gSy'-hD'<>-lf> 2 0 5 V U -y h ;b £ 
ADA. 2 1 0tf2 BffliD&flmLfc. ^©ft, «S«*fi5feL»^ 
n fc £ £ (3 „ v x. =f- u > ^ \) a - ,i i 0 5 h ;u 7K»ft * 

'J 9 A 3g/*l 0 5'J'j7h^jD^^ I I Ot-e-lftJRfSS 

^1>T 1 0 0 5 'J »J y h ;^I7 7Xn^T-, ±IBffl^ B B BN cfi^ 
ftD 0. 5g(l. OmmoD^SiiJ^ 5 g „ ' 
0. 3 gSU f -ho'<>^> 2 0 5 «J 'J <y h ;U£JnA. 2 2 0 t 
T-2 Bfii!*D&8mLfc 0 £jS&tfrtbil*«ELTy ? y-;^.^^ 

>=l/Dt*imffeW 0. igftlSfc. 

NM R. I R#tf F D -M S .©WStd <t ♦) , <t#t) (18) tBS 

zntz (mm i o %) o 

1 

( 2 )« . 2, (l-t7f;b) - |, 3. 4 - * * V 

7 7-;K #y h (^AfbfiJc :/07OK-l 3 

0 0 ) £ 5 : 3 : 2 coMMitT-x h 7 t K a 7 7 X 
b->n-x -f > /Sia DIBgg 1 0 0 nm(DMlM/; ( -e©± 
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<7)5l7 1 c^tt(±. ilijttmE 5 V tf)EPflomE-e^7tjHK 200 (c 

d/m 2 ). mmmm\ i ooo (cd/m 2 )> m^tnm 2.1(1 

m/W) CD f£ ft AM# £ n o 



t) ( 9 ) ^l^If ttH 1 0 0 nmro%7fcJf£fPJ&L. * © ± 

^#T*fliH 1 0 0 nm0>mffi£P»SLTW«E L*?*l§fc. 5£ft 
JfCi 1 0 " 6 T o r r tf)K£#T- N Sl&iSJt ^Ifi©^ft It'll t 

1 0 (c d/m 2 k Sii#f«2 0 0 0 0 (c d/m 2 K ^ft^J* 2 
. 1 ( I m/W) ro%ft*q#^>n/io 



&#Lfc I TOli#^7Xiii:, ^fttt*4i LT±IS{b^ 
( 2 ) ^%^MM LTitJf 5 0 n m<7)3£7tJI £t^J& Ltz 0 & l> T- 
. TI2ib^^ ( A I q ) 



*W£.mm LTJII5 1 0 n mWlffiAi £fFJ& t. -^CD±{3 N T 

mm 1 0 0nmrolg^ff^UWlELlf5:{|fc o feftHfc £ 
t/m??±A®Ci 1 0 " 6 T o r r (OE^*T\ SKEM^^ftT 



Sfe^'J 2 



mmm 3 




0 4^ 
Ml 



8 7 



WO 00/39247 PCT/JP99/07390 

9tm&fo 6oo ( c d /m 2 )> mnmm 30000 ( c d / m 2 K 

« 6 0 0 ( c d / m 2 )T'. £®&IE®J L/c t d 6¥«t£ti 

2 0 0 ountfiA^fc. HjMJ 4 ~ 1 6 

no.M% Lxmm 8 0 nm(Dmx.mzmtz 0 $ ^> t^aAttfi 

LT±ie<t-^^ ( A I q ) ^I^IlLtli 2 0 nm©t?i! 

S % <^ I'j a" ?J1 "a Lfcn#t*|l 1 5 0 n m © 0 S <D m ft £ ff^Jft L 
T^iE L i?^l#f:c 1 0 " 6 T o r r ©SScft-, StSS 

* fc^HifefllaWfllE Llfli, ^Tfti^jliJg 10 0 0 0 ( c d / 
m 2 ) W± <Z> ffi ff£#tt £ * L r ^ fz 0 



m i a 



55 fife 0] 




% & ® m 


¥ # tSr 


N o. 
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(T P D 7 4 ) £fl!J¥ 6 0 nmi:IfIILt. 




(TPD 7 4 ) 



LQJ 

IE?Hft2lttt LTTIBft^t) (NPD) ^lH20nmi:S 
L/C, 



$ t> I- . f£3fc*t*4 £ L T 4 . 4 ' - fc* X ( 2 . 2-v?7x-il/t- 
;U) L'7a.~/MDPVBi) *> «fc ± 12 <t £ & ( 3 ) £ > {t£* 
( 3 ) <Z>S"J-£# 5 Sfi%. JRI? 4 OnmtftUi t- |W) B« ig L 
o ft. <fc£«5 ( 3 ) timfttt© K->< > h t LT«fl&-f *. 
lliaAttt UT±ie^b-a-^ (A I q) $-112 0 nmt'Ill, 
£ £ U: L i F £ HI JP 0 . 5 txmX-nm'&T tl> ^OA^Iil 0 0 
nmlf lUi^MLT^iELi^^ifc. &Jftil 0" s To 

5fc&ttl±> m^S. 5 Va)EntoSffiT-|£3t»JS 7 5 0 ( c d /m 2 ) 




(NPD) 



Jt»0l 1 
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(O)— CH=CH -@-N-@-N-@-CH =CH— (O) (Jttt« I ) 




0 ( c d/m 2 K f63fe«l*0 . 3 4(1 m/W) *3fc»tttttt#» 
J±80fl 2 

5£3fe*f*4i: LTTEft^tt (Jt««2) ^ILfcittl^ 
H fife 09 3 fcE'fcfcLTWttELi^fcfPttLfc. 



©-CH- 



ch-(^n-/oV/oVn-<oVch =ch— <oV 
(Q) (6) 



0 0 ( c d/m z k %.9t$m 1 . 2 ( 1 m/W) X**>-otztK *D88 

ftftrnm. 4 0 0 ( c d /m^x-femmmw) t - 6 

H*fe0>J 2 . H fife 01 3 „ JtK09 l Tktfftmi 2 -efFi^L/c^J&E L 

om^fgT' 5 0 0 isr^&is^nfifg&WKfcfl'JE t«wt-An* 

-£tf>*£iH. Hfife0'J 2 „ fg£09 3 . Jt809 1 JkXf&mm 2 0)&®E 

Lm?v>m&uttmi±, "tn^'ft z 90%. 25%. 3 0% 

T?ifeofc. £©J:}K. J£$k0'J 1 RtfJt«0!l2 Lfc3fe#tt*4 

-5 c £ r- § & * ^ tzo z n iz n l . nsfe^j 2 & vmtfcm 3 r-<$ffl 
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4 ({t£& (30)) 
*Htt-E ( 6 . 1 2 - v 3 — K ^ V -tr > ) 0>£$ 
300^'JU 1 vh;U?lE77X=i(c ? «J -tr > 5g (22mm 

o i ) . w&it&tm loos'j'Jvh An. a tm/mfeit 

mm 1 6 g ( 6 4 mm o 1 / 1 0 0 5 'J U -v b ;u) ftSI^L 

|gfl*«tiRL. eattft:&S i o o 5 u u * b iu-eftfrL.fc. ff^^ 

fcfijgjlfc MH> 2 0 0 5 U U >v F)K'l8 B B a^s * IS ft E ( 
J|X$ 3 5%) 
<L£$I (30) 

2 g ( 1 0 mm o 1 ) Z&it* ? U > 2 0 S »J 'J «v b ;KC?§PL 
MtHBK 2. 5g(25mmol)^A0^. liBCf 1 i*IBJR 

3 0 0 S 'J y -v b rt' — P 7 7 X n 4 1 T* . Z. 0) its $J 1Z , 3 - b' ^ > 
•£> 4. |g (20mmol) 3 g (3 0mm 
o I ) . mm 0. 06g(lmnol)»lf-hn'<>*> I 

o o s y y -y b fiztoz-. 2 2 0 1 r* 2 eiHSD&flmLfc. 

. ig«*e*L»?.tifca*i-. yx^-uvry 3-^ 1 0 s u 

y -V b ^ £ 7KSHb AHA 3 0 g/*l 0 0 5 U 'Jv h^*J0* 
1 1 Ot X*-MELmZVtz 0 R(&l*7». fttfcx^/TKfciD* 

3 0 0 5 y y -/ b n-- D7 7 X n^T*. |# £ ft A: ffi&II, t 4"F«3ft 
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E 2. 4g (5mmol) ^^lA'Jn 3 g (' 2 0 m m o 1 
) . ffiffi 0, 06g (lmmol)Stf'ha < <>^> 100 
~ U V >v h/l/fcflo'*., 2 3 Or T' 2 B Kfln&fim L fc. SlE^*fdi 

•> 'J * Y;K ^ + -9- >/ h /I/x > = 1 / I ) T-ffiSl Ls fife*#£ 
I . Og^lfc. NMR, I RSl/FD-MS<Z)iS 

CJ: 0 „ (3 0) ilHl^^ti/i (»R^2 5%) 0 

• 1eT«'J 5 (<t£t> (36)) 
it^m (36) 

1 0 0 5 U 'J 7 h 7 7 X 3 4 1 1" y 7 i - ^ 7 ^ > 3 . 4 

g (2 Ommo I ) > HI^E 4. 8g ( 1 Ommo I ) , IS 
# U 7 A 3 g ( 3 0 mm o I ) . 0 . 0 6 g ( 1 mm o I 

) R t>* =• h n ^ > -fef > 1 0 0 5 U U *y h )l £ tU * . 2 I Ott'2 

1 / l ) -C-II5K l,. 2 . 8g^Hfc. z (officii. NM 

R > 1 RRl>'FD-MSO.ifHJ:0, itSto (36) <b|5l££ ft 
tz ( 5 0%) „ 
£$0J 6 (itSM (38) ) 
it£® (38) 

T ;u or > m^ET 1 0 0 5 'J l> -y hWD77X3C, 
A 1.0g(4 1mmol).THF IS'i'Jyb^K 3 1 )! 
<D Z Aft, 4-7'atMJ7 1 -Jb7;> 9. 7g (30m 
mol)/THF 1 0 0 ^ 'J 'J 7 h tl» %m.&X''p Lf oiTL, 
»T*I7^6 OtT'l BtPlllDlillLG r i g n a r dtt$*att 
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7 )l =f > mgStT 3 0 0 5 'J U «y h ;U E3 □ 7 y X n £ „ tpfflfoE 
4 . 8 g ( 1 0 mm o 1 ) . TH F 5 0 ; 'J 'J 7 Hk PdCI 
2 (PPha) 2 0. 28g(0. 4mmol)jRO r AIH(iso- 
B u ) , / 1 . 0 M h;H>II 1 • 0 ; 'J 'J 7 MM 1 mmo 
I) ^An. ±ieGr i gnar d £ MS T'HST L /c & . #?m 

g|U T -tr h > -eifefr Lfco & S> ft fcffi&H * 7 -tr h > 1 0 0 
;'J'J'yhlKTO^,ifel8^ 4. 3g£f#fc 0 ^(7)^5^ 
li > NMR> IRS^FD-MSWlSiai), itt^i ( 3 8 ) t 
[S)5£ £ n/c (J)X^ 6 0%) c 
£/£#iJ 7 Ut^t) (47)) 
ittiW (47) »frJ& 

1 0 0 ; 'i 'J 7 hlHD77X3*T\ 6-75^7 UHr> 2 
. 4 g ( 1 0 mm o 1 ) *&<t* * U > 2 0 5 U 'J v b /H3^{^ 
L > 4S7KK^ 2. 5g(2 5mmol)£#D*-. g^KT 1 B#Pb1 

0 3 0 0 ; 'J 'J 9 h ;U ~ □ 7 7 X n t^T*. d 0) {b "n $3 £ > 3 - b* ^ 
> -tf > 4. 1 g (2 Ommo I ) , Si* 'J ^ 3g(30m 
m o 1 ) . mn ,0 . 0 6 g ( 1 mm o I ) JkXf =■ b a -<> -bf > 
1 0 0 5 U U «y b ^£j&D*> 2 2 0 t T* 2 B HiQ&S# tfc. -t 0>. 

y y -y h 1 7Ki?{b* y 7 a 3 o g /* l o o = y y >y b ;u £ An 
1 l 0 t -e — RfeJRJJ? $ tfrco JKJS&7&. fr/fcZtia 

^.T^^L. fii B Uifc. 

3 0 0 5 »J U -y t>;HD7 7X3ifT\ If £ tl tz ffi£S el t 4 . 4 
• _ ij 3 _ p e 7 a - ;u 2g ( 5 mmo I ) , 'i H 3 
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g ( 3 0 mm o I ) „ ffi® 0 . 0 6 g ( 1 mm o I ) Rtf =- h o 
s<>V> I 0 0 ^ y U -y h )l £ 1)U *. . 2 3 0 t "C 2 B RaiO&fKtf 

?D7K77 ( -> y * y ;u . ^4t>/h;bx>= 1/3) -e ffi 

• fife*** 0 . 8g?:l!/:. £©t9*t±, NMR, I RStf 

f d-m s am^t* *k it^m ( 4 7 ) tn%^titz (jr* 3 0 

%) o 

HJfcfiW 1 8 

m ( 3 0 ) . 2 . 5-t'x(l-7-7^;u)-l. 3 . -4 - * * 

*' 'J * - h 8* At (SfAflSJfc :^'>70K-I 

3 0 0 )^5:3:2 ©SSJtT-T h 7 t K a 7 7 > fc?gJJ¥ £ -tK 

x tr > a - x * > yfeiz x 0 j^jp i 0 0 n m <d t mtz o 

fc^-eKJf 1 5 0 nmrolg?:Mbt«E Llf^ifco - 
roS^^^7t#t4ti. IfalE 5 V (Z) EP JD mET-flTt JUS 3 2 0 ( 

c d /m 2 K ftiS#IJg 1 4000 ( c d / m *k 2 . 5 ( 

I m/W) <D^7fe^?#^n/-Co 
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fPSLfc. 3. ©It? UIOINT . ?B^f6>tff S 5 0 0 (cd/m 2 )T* 
, Sl^il)t/^o^¥^i^H 2 8 0 0 &fffl£l±t&B$i-e& 

£«'J 1 3 ({L£^ (10 0)) 
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7 )i=f >MS?i7\ ftSPW ft # 1 >; -y h ;u = □ 7 7 x n 4 - 
7* a* 7 * 22.7g(0. 1 m o I ) . h V 

7 A 42.4g(0.4mol).7R 3 0 0 ; V '/-y h^*|(D 
6 0tit-||DiLii^fc o ?l»»Iiait-^U 7*- 
jl # □ > §£ ] g . 3 g ( 0 . 1 5 m o 1 ) t 7 'J 7 U 0 

. 7g (3 mo 196) * U A. . T- L 7c . J '& % 

7K£#Q;iT tribal tt«£»iS(cr £Tifc 

M*^u-^--e«E»H|L , SKit^fBmH 2 3. 7 g (4X 
$98%) £*#fc 0 

ftWf#* 5 0 0 5 U 'J-sr h;l/t^7973>t , C. f re1# H 2 
3 . 7 g ( 9 8 m m o 1 ) t M^ffi & 2 0 0 Z V V v b fr^ta*. 

. 8 or izx zmmmnLtz 0 Kmrnr^. &mttm*ftmzg£ 

L. mfot-tZtpfflfo I 2 2 g 1 o 96) £l#fc„ 

T^rf >MSStT\ ft£Pfft£ 5 0 0 5 'J U y b /bHD 7 7 X n <*» 
{C, 7 x. =. jl 7 . 7 g (5 Ommo I ) , i*Jfift7^«--) 
13. 4g(0. lmol). 1, 2-y^DDX?> 20 

o 5 y y y h ;u £ in *. „ otit^giL/c. & £ «t» Kitt i 2 2 g 

( 9 8 mm o 1 ) %'&*lzmi}Q L N 4 0 t K T 2 B$fy3&# L/c„ K 
t^WJ 1 9 . 0 g (4X3* i 0 0%) ^li/io 
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ftipftt § 5 0 0 $ u -y 1^/^x77x^1;, y >g 
2 0 0 ? y y «y h;i/*An, 1 5 0 1 iz turn l fc . & k > 

1 9g (5 0mmo 1) O^JflL, |5j £ (3 T 3 B# ffi it 

|7^->9AfM, d - * y -x/N-^b-^-t^EiiL 
fc. If £ ti tz jfiiSg n £ , *7^D7^77 ( •> y 77 y ;u „ ? a 
a*;i/A/^;-;b=9 9/1) r-ffiSl L . S tfj 1 1" £ * ft# 

K l 9 g (JK$ 5 5%) £f#fco 

7 ;u a' > MSSeT> ftiPWtf § 5 0 0 £ U y >y hbtX77X3* 
(I „ 1 9. Og (28mmol) . J£{t X X 0.19 

g ( 1 mm o 1 ) „ mm 1 00;'J'J7hJK 5 0 5 U 

y -y Mu^in*., 2 B^^jD^ssst sjcjit^. fcmmz&7k 
<%®LxffiihMkzmmL, 7kx~$i.&i,BM£i-&cp mwh 1 9 g 

(UK* 10 0%) £f# tz 0 

7 >m8SET. (viQ^tt £ 5 0 0 5 y y >y h ;i/5P 7 7 x n * 
K . "f :K (* L 1 9 . 0 g ( 2 8 m m o 1 ) „ MJ7x^;l*X7 
-f > 16g(60mmol).DMF 2 0 0 £ 'J U -y h )V £ j&P 
x.tz 0 m^r^ &m 9.6g(60mmol)/DMF 505 
y y -y h ;U£tfc* fcflST Lfc». 2 0 0 t t* 8 1$ A3 AD » flt # L fc . 

E^^$*7K7K^iPLr«Tth^$:MffiL. 7jc. y- * y- 
^-r-'tfe^LaWtt-^^ISftM ■ 6. 7 g (iR* 5 0 %) *mtz 0 

itftM (10 0) (D^ffc 

7 )13 >mg£T. #*PWtt# 2 0 0 5 y y «y h ^ED7 7 X □ * 
K „ |Q m 4.9g(l0mmol)xS?7x-/UT5> 5 
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. 1 g (3 Ommo I ) , h U X ( V ^ > V l> ? > 7 -tr h > ) v 

7 v ^ A 0 . 1 4 g ( 1 . 5 m o I % ) . h'J-o-HM^* 

X 7 ^ > 0. 9 1g ( 3 m o 1 % ) „ t - 7 1 h + yt MJ ^) A 

2. 9 g ( 3 0 m m o 1 ) . h ;U x > 5 0 a V 'J >y h )l £ Jp 

5fc 4. Og^lt. C <Z) fj)5fc {i . NMR. I R'RtfFD-MS© 
J: 0 . <t^tJ (1 0 0) t n/"c (JR^ 6 0 %) „ 

±l5*Fam»^^jCSt/fl:^ti (10 0) ro^jS^g&^j^T^Tn 

to 



I i o 
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1 4 ut&m (ion) 

7i^'>MgTt% ftiPtftt 5 0 0 5 V U -y H^tX77^ 

2 , 6-ykN4y-7>h7*;> 1 2 g ( 5 0 m m 

0 I ) . SHfc* 42.5g(0.3mol). 7j<g^b# U 9 
A 17g(0.3mol).DMSO 2 0 0 ; 'J 'J 7 hi^ilD 

* 9 J - )l 1 0 0 5 U 'J <y b ;K- T ft ^ L g ft 1 1 Z *P Pal N 

1 0 . 7 g 8 0%) *m tz a 

T ;u > meST -e. 5 0 0 5 V U «y b ;UH P 7 v X a U: . PbI 
■ft N 10. 7 (4 Ommo 1) , eSTHF 2 0 0 ; !) 'J 7 h 
;u £ U K - 4 0 t: 13 <££p& . l . 5 M7x-;i/ | Jf , )A/^ + t> 
5 3;'l!)7 b ;P ( 8 0 m m o 1 ) ^I^HiTl/io ?i§T 
»7SK IiSi:t-M#L/;. #t ill l/clSi^iil 

L „ ^ * 7 - )\y 1 0 0 5 U U «y b iU: § 7 -b b > 1. 0 0 ; 'J 

ftiP'ttt^ 5 0 0 5 U U -y b ^t^77X3^i;, ±ieffi#SII. 
5 7 %^fb7KS7j< 1 0 0 5 V U -y b >K 5t6l 2 0 0 5 !l 'J 7 h 

. jfc I 0 0; , J l J7hk ^y-il' I 0 0 ; 'J 'J 7 hik 7 
•fe b > 1 0 0 5 V U -y b ;K7) J1S T-a^ L. @ W <t 1" <i> * TbI^ O 
1 0 . 1 g (4M 7 0%) =M#/c 0 
4>Pb1#P<7)£J& 
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7 frn' >M^tT. ftSPftt I 5 0 0 5 !/ 'J 7 h ^EP7 7X3^ 
II „ 43 (g^ 0 10. Ig ( 2 8 m m o 1 ) s h'J7i-;l/*X7 
f > 7.9g(30mmol)>DMF 2 0 0 ; 'J 'J 7 h/^ 
AD^/Co ffi^T. 4. 8g (30mmol)/DMF 50 

^ U 'J >y h^i^l:«Tl/:t, 2 0 0 t T- 8 1$ 131 ](|D & IX ft L tz 

-;K-WLgWtt^«f B 1<*P 8. 2g (ft$ 6 0.96) 



it^® (10 1) (D£f£ 

T;U=J'>m^T> ftSPftti 2 0 0 ; !) !l 7 h 
I- . * P 4. 9 g (3 Ommo I) > v7i-)l/7; > 5 
. 1 g ( 3 0 m m o 1 ) . h U X ( v ^ > v U x' > 7 -fe h > ) 5> /< 
7 v •> A 0. 14g (1. 5 m b 1 % ) . h U - o - h )l 4 ;U * 
X "7 > 0. 9 1g (3mo 156) , t - 7* h + <>t h 'J -)A 
2. 9g (30mmo 1) % fijlh^xv 5 0 5 U !) «y Hl/^Jfl 
1 0 Ot (ir-^jD^m^L/io £JS&7&, ffidJLfciig 
* 9 J -)V \ 0 0 5 'J y 7 h ;u:t^^L, ftfeM 

4. OgtUfc. C©*&5fcli. NMR. I R#t>*F D - M S <7>$iJ 
£fc<fc -fk^^ (10 1)<!:|5j££n/c(iR^60%) o 

±SB*IS#0>8m5£;fttffl:£!&> (10 1) WJ^fCMK^^Tti,^ 

to 
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OMe 
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fc£te)101 

£f&m i 5 at^m (93)) 

7 )l =f >M3ST> &£PWtt * 3 0 0 5 U U -y h /l/= □ 7 7X3* 
(3 s 2-yDtt7x;;i 1 1 . 7 g ( 5 0 m m o I) „ 7 - U 

> 1 9 g ( 0 . 2 m o 1 ) „ h V X (y^/y'JfVTt h>) 
v =7 V 7 A 0 . 6 9 g ( 1 . Smo 196) , h U - o - h -f 
**^7 0 0. 4 6g (3mo 196) , t - 7* h * -> 7- h y 7 
A 7.2g(75mmol). h > 1 0 0 5 'J v h 
>l/£Jn*.fcfc. 1 0 Otlct-tllDil^Lfco #Tib 

b fc&n £«k l N ^ $ j — )i> i o o 5 u y y h ;i> r ftfr l t 
Ibtifci^l^Kix^;i, 5 o 5 y y -y h ;i/i;Ti8SL, a 

Wt-T^cHiaj^Q 9. 8 g 8 0 96) £?# fc. 

(93) (D^m 

r;u 3* >m8SET. 2 0 0 5 y y -y h ;uHD7 7Xri4> 

(3 „ 9 . 1 0 - v 7* □ =E 7 > b 7 -fe > 2 . 4 g (lOmmol) 

> # Rift Q 7 . 4 g ( 3 0 m m o 1 ) . h »J X ( V *< > v y f > 
7 -tr* h > ) v A =7 V 7 A 0 . 1 4 g ( 1 . Smo 196) , h l ) — 
o-h/M^*X7r/ 0. 9 lg ( 3 m o 1 96 ) . t - 7* h * 
•>th'J7A 2 . 9 g ( 3 0 m m o I ) „ h )V x. > 505 
y y >y h ;u£flD*fc&. lOOt Ct-RMatfLfc. £Jk&7 
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Vrih Ltz&M>ZUML, J- 9 J - )l> 1 0 0 5 V "J <y h >nz T 
ft^L. 4. 3 g £|f fc o dtf>i&)^(± N NMR, I R # 

tfFD-MS (DfflSfcJ: 0 . it$m (93) fcl^ISS flfc (i|X* 6 
5 %) . 




jt&M 3 



£j£09 1 6 (it%® (95)) 

>mefcT. ftflJ'ttf # l 'J -v h ;i/HP7 7 xntt, 3 - 
•7a.~)ls7x-;-)U 34g(0. 2mo I) , MJ7x-;^^ 
7 4 > 5 8 g ( 0 . 22mmol)>DMF 3 0 0 5 'J 'J 9 h 
)V*1lU^tz 0 iBc^T. £M 35g (0. 22mmo))/DMF 
1 0 0 5 'J U y h )\>*'&* (ClSST 2 0 0 t T* 8 B#Pb1JD^ 

n ^;-;^ft^L|Wit4iti FbT# R 3 7 g ( iR$ 8 0 96 ) 

4>P3#: S <D£>m 
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7*=*>»«T. 3 0 0 5 U U ■» h^ED77X3f 

(z: „ T - U > 1 9 g ( 0 . 2 m m o I ) * MJ X ( v ^ > v y f 

-> 7 -tr h > ) v 7 y U 0 . 6 9 g ( 1 . 5 m o 1 % ) . h x ) 

- o - h to 4 to * X 7 -f > 0. 4 6g ( 3 m o 1 % ) > t-7'h 

+ -7- h U 9 A 7. 2g (75mmol),£fHH> 10 

0; ij y . y mu* an i o o t ct-b^Jd^M^ t/co EJS 

&7&> *f tb Lfc*£S£*K * 9 j-)\> i o o ^ y y ? b to 

\zXfr&Lxmhntzmm&*&Wlx-1- to !i0 5'J'Jvh;U:r 
HI^L. BWfr**Hi(*Q 9. 8g (W 8 0 96) *»fc. 
ffc£#) (95) (D£f& 

7^n'>mg£T> #£P<&#£ 2 0 0 5 y 'J -y h;i/ = D7 7X3* 
9. I 0 - v7'd : E7 > b 7-b > 2. 4g (lOmmol) 
„ * THW S 7 . 4 g ( 3 0 m m o l ) > h 'J X ( v ^ > v 'J f > 
7 -tr b > ) v 7 v 9 A 0 . I 4 g ( l . 5 m o I % ) ^ K'J - 
o - h to W to * X 7 4 > 0. 9 l g (3mol%) s t - 7 b * 
•> f h y 9 A 2 . 9 g ( 3 0 m m o I ) > h to i > 505 

y y >y h in I 0 ox izx-m.1}UPMW^tz 0 

ft&L. Stfe$* 4 . 2 g dCDfft^li. NMFK I R& 

tfFD-Ms ©ffl^tw j; 1 . {t^& (9 5 ) tmnantz wmi 

0 %) o 

± 12 4« fig** 1Mb (95) ©Rfclil&fcJaTfc^"*- 



0~C/ 



OH PPh3Br 2 



Br 



Q 

GO 



NH 



R 



PcKdba) 
NaOtBu PhMe 
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Br 



Pd(dba) 
NaOtBu PhMe 

itSM 9 5 

fif&M 1 7 (it^m (104)) 

T;U3'>mgSiT. ftW^ttt* 3 0 0 ; l J l J'yHbEP77X34> 
13 „ 4 - 7* a =e t 7 i — 23g(0. Imo I ) , 7;/Xf 
)l *< y 9 . 8 g ( 5 0 m m o I ) . h U X ( v < > v> U x* v 7 Hz 
h>) v A 7 v> 7 A 0. 69g (1. 5 m o 1 % ) . h'J-o- 
h;K;l/*X7r/ 0. 46g ( 3 m o 1 % ) . t -7h4i/t 
h'J^A 7. 2g (7 5mmo I) > fi*h^i> 100^U 

y >y h )izmx.fc'&, 10 ot KT-nfeMm^L/c,, &j£&7& 

. #fth Lfc*SH£ttEU. y ? / -;u 1 0 0 5 U U v b ^i:ti5t 
#Ltll^n/:fiS a B B ^IIif^ 5 0 5 U y «y h^CTS^ B B B 
L. BW tfS4»KlfrT 13. 9 g (t$8 0%) 
fb-rtt) (10 4) (D^m. 

7 ^=>' >m0ST> fpiPWtt * 2 0 0 5 'J !l 7 h ;UHD 7 7 X n 4> 
9, 10-v7'a ; E7>h7-tr> 2. 4g (lOmmol) 
% rfi IBJ^T 7 . 4 g ( 3 0 m m o 1 ) . h U X ( v ^ > v U f > 
7 -tr h > ) V * =i V 7 A 0 . 1 4 g ( 1 . 5 m o 1 % ) . h U - 
o-'hlMJl*X7^> 0. 9 1 g (3mo 1%) . t - "/ h * 
ytt>'JH 2. 9g (30mmo I) , ^lh;H> 5 0 ; 
U U -y h rt,£iD 1 0 0 t £T— BfciD&«# Lfc. 

Vrtu Ltzm&zm.m y ? / 1 o o s y y -y h;u;t 
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8t#L. m&WJfc 4 . 5g^It c £<7>|0*(i. N MR. IRS 

i/fd-m snmmizji ft -at) ( i o 4 ) t mfe* ntz (mm 

7 0 %) * 

±I5*W#©«ia^-St;{b^« (10 4) ©EfS&ttfciaTfc* 

f o 

<>k>~oo 

v - / Pd(dba) T 

NaOtBu PhMe 



060 




PdCdba) 
NaOtBu PhMe 



Sf&M 1 8 (itS® (10 5)) 

7 )U=f >mgStT. ftiPWtf £ 5 0 0 5 »; V y h ;l/ED 7 =? X 3 * 
(d „ h'j7x-;b7;> 2 5g (0. lmo 1) „ 
? 5/ > W 5 K 1 8 g ( 0 . I m o 1 ) „ 2 . 2 * - 7 V b' X -f 7 
ijjl/ 0.82g(5mol%).DMF 2005 U 
U <y h ^£j&D*, 1 1 0 °C T* 4 I^P5iDl»iS»L/c 0 RJ5»7». * 

I^n fifes £ „ *7^D7hr77 (y'J*y;K tfift * * 

>) r-mmt^ mm ttz*pr$fo u 1 9 g cr*6 0%) 

/Co 
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* v *7 A 1. 6 g (6 6mmo I ) > 3^|0^J^, THF 1 

o o 5 y y h A/* An* mt? 3 o #kuji#&* *f»mu i 9 

g ( 6 0 m o ) ) /THF 3 0 0 5 9 U 7 h*jg»^»Tl/fc. 
»T»7ft, 6 0 t T- 1 ftfflftlftflmLG r i g n a r dg*£g£SB 

3 y*7'D€<>^> 4 2 g ( 0 . 1 8 m m o 1 ) . v ? a □ t* X 
(MJ7xi^*'X7 0) '<7?n 2 . 1 ( 5 m b 1 % ) > 
V7f ^7;K-7AtK'J K / h^i'/^i 6 5 U U «y b 
)V (1M, 6 m m o 1 ) „ THF 2 0 0 5 'J 'J 7 h;l/%lD*fc. 
d d I3±IB G r i g n a r d ^I^iat'iTtfct, # L T — 
UfciOJMHtttLfc. JR^^7^> JRJE5««:*7K(#*P L T #r ft H, £ it K 
T-fe h >«Ll^t^S.mV 1 4 g (JR$ 6 0 %) 

ft^tl (10 5) (D^m. 

7 )l 3 >%%iT. tftfVmti I 5 0 0 ; 'J 'J 7 h ;IHP7 7X3* 
K , ^ * -> »7 A 0. 8g (33mmo 1) > 3 7|©/h^, T 

h f 5 0 5 y y -y h ;^An, ist- 3 0 *rni#v 

1 2 g (30mmol)/THF I 0 0 ; U 'J 7 h )l<®m £ ffi 
TU:. 6 Ot T? 1 f#p B ^#LG r i g n a r d 

T;l/3*>m«StT. ftiPftt^ 5 0 0 5 'J y -y h ;l/ED77X3tf 
t3> 9, 10-v7Di7>h7t> 3. 4 g '( 1 0 m m o I ) 
^ y^QDk'X (MJ7ii^*X7r/) ^7vH 0 . 4 g 
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( 5 m o I % ) „ y -i V "7 * )V 7 )U I - *j I* fc K 'J K/h/H>S 
?^ I S'J'J^/KIM, lmmb I) . THF 1 0 0 5 U U 
•v h £ IjQ A. tz „ Z Z. i^±ISG r i g n a r dlillS'IiSt'iTL 

L T #r as H £ ifltffi t . y * J - )l 5 0 5 V U -y h )l % 7 -tr h > 
5 0 5 »J 'J «y h JKBAgT-ift&L. £tfe$* 4 . 1 g fc&fc. £<7) 
$»*C±. NMR, I RStfF D - M S ©SJ^li <fc 0 „ ft^to ( 1 0 
5 ) £ HJ£S n/c (4« 5 0%) o 

±^dpr£U*<DMm3.x.vitfiw ( 1 o 5) <Dfcmm&*MTiz7r, 

to 



£/&#'J 1 9 (it-Sty) (12 2)) 

7)^' >m»itT. ftiPW tt£ 3 0 0 U -y M^D77X^|;, 

1, 3 - V -f a * a? > -fef > i 9g (80mmo I) > V 1 x - ;b 

75> 6 . 5 g ( 2 0 m m o I ) . h U X v U x > T -b 

h > ) V 7 v 0 A 0 . 2 7 g ( 1 . 5 m o I % ) „ h'J-o- 



Ph3N 





jb^ 1 0 5 
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h;M/^*X7^/ 0. 18g ( 3 m o 1 % ) . t - ~f h * 
h'J-)A 2. 9g (3 Ommo I ) ^iMbxv 1 0 0 5 U 

•j -y. h jiu^jtaA^a. i o o °c izx-mn?mw Ltz a fcm&7'& 

, tir ih L fc $2 H £ L . * 9 J -to 1 0 0 ; 'J 'J 7 hiM:TS; 
JS^nfcfiei*»»i?^ 5 0 ; 'J 'J -v h;U:tIgS 
BW£f*4 , l3f*W 4. 9 g (4X$ 7 5 %) £l#/i 0 
ft^tl (12 2) <D<£f$. 

7 )\>3 >mgStT. ftiPftt^ 3 0 0 ; !i 'J 7 h )VELU~7 7X3^ 
* i/ ^7 A 0. 5g (20mmo I) > 3 -7 iH tf> , T 
H F 5 0 S U 'J «y h ;^An, £iST* 3 0 *|yjftW 

4 . 9 g (1 5 m m o 1 ) / T H F 1 0 0 5 V V -y h ;Ujg« £ 
iTL/;, $)T&7&> 6 Otf 1 HFbIWIC r ignardM 

7 ;i/3' >»SST> &*PWtf £ 5 o o 5 u u -y h ;u = P7 7x3* 

(3. 9-1 0 v^o^7> h7t> 1. 7g ( 5 m m o I ) > V 
9 a □ h' x (pj7x-;UX7-f>) /<7i?n 0 . 2 g (5 
mo 1 % ) . y 7 7 f ;i/ 7 ;K ^ A b K 'J K / h /I/ x > i I 
0. 5 5 U ' -y Ml/ ( 1 M . 0. 5 m m o I ) . T H F 1005 
•J y >y h 71/ 7)D ^. o (-±15 G r i g n a r d »SS££ifi"C85 

fcfl) L T tfr tfj S £ 8t K L . * 9 ;-n> 5 0 5 y y «y h;i/. T-th 
> 5 0 5 'J V 7 b/KDlf^L, SfeS)^ 1. 7g£f#/c 0 
N M R > I RStfF D-M S (D M f I: J; 0 . ( 
12 2) £ ti/c (JR$ 50%), 

±&<Ptotoam&*.JBLZf<t'&m (12 2) ©R(5«»*JMT(;* 
1" 0 . 
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Br 



PhaNH 



<K5 



Br 



OK5 



Pd(dba) 
NaOtBu PhMe 



w 



2) 



Bi 




Br 




£f&m 2 0 ({t£®> (12 3)) 

7 )is=r>nfaT. <§ivmtt£ 3 0 0 U -y h ;uhp 7 v x a 
■fn^'OVy 1 6g (0. Imo I) , 7;nf/K> 9 
. 8 g (50mmo I) , h U X ( v *S > v V f > T -tr h > ) v 
v v -7 A 0. 69g (1. 5 m o 1 % ) v h 'J - o - h/M 
X 7 > 0. 46g (3mol%) > t-th + i/thUn 
7. 2g ( 7 5 m m o 1 ) . g& h )l x > 1 0 0 S U 'J «y Mb £ 

jd*/c&. i oot iz x-mmmmwLtz 0 rich 7 a. DtasLfc 

£11 £ iHK L . y 9 7 - )V 1 0 0 5 'J V »j b )HZT$ift L „ & £ 

t^wx i i g (jix^ 8 0%) zmtzo 

7)urf >S18£T^ &£PWtt£ 5 0 0 U -y h HP?^^!;, 
7 o =e ^ > -tr > 38g(0. 1 6 m o I ) . f X llg( 
4 0 m m o I ) . h 'J X ( v ^ > y 'J f y 7 t r > ) v v v «7 A 

0. 55g(l. 5 m o 1 % ) . MJ-o-hM/l*^7-f > 
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0 . 3 7 g ( 3 m o I % ) > t - 7 h * v -f h U 9 A 5 . 8 g 
( 6 0 m m o 1 ) . $2*1 h )H > 3 0 0 ^ V 'J >y h )l £ M x. tz'ik 

N i 2 or^-c-^iD^m^L/co Ri^^T^s ffi&btzfa&zm 

M l> > * 9-J—)\> 1 0 0 5 U U >y h;UiT^^L, If t> ft 
l^lxfib 5 0 ^ 'J 'J 7 h;u;T3g B B B l, SWit5*n 
ftY 1 3 g (M 7 5 %) *mtz 0 
it^M (12 3) (D^m. 

7 )l>zT >%&T. titW^ttZ 3 0 0 5 'J »J -y h^077X3* 

0. 97g (40mmol) > 3 9 ^©/hfr. 

th f 5 o 5 y y .y h i^An, 1st- 3 o ftmmw&. tpfflfo 

Y 12g(30mmol)/THF 1 0 0 ; 'J 'J 7 h JlMfe * 
ffiT Ltz 0 mT%:T'&. 6 0 t T* 1 B$ fflMW IGrignardM 

7 >m#tT> ftiPftt I 5 0 0 ; 'J 'J 7 1« /UHP 7 7X34" 
tz: N 9, 1 0 - v 7' a ^ 7 > b 7 -tr > 3. 4g (lOmmol) 
„ V 9 a a £ * ( h y 7 i - ;l/ * X 7 -r > ) * 7 v 9 A 0 . 4 g 
( 5 m o 1 % ) . v >T 7 7 ^ ;u 7 ;U S - 9 A t K «J K/h^x>S 
?R 1 r'J'J'vh/KIM, 1 m m o 1 ) . T H F 1 0 0 5. U U 
»y h )l>ZtoA.tz 0 K-bfBG r i g n a r d fitl^lSt'iT L 

L T Ht fcij II £ $1$ U * 9 J - 5 0 5 y y >y h 7 -tr h > 
5 0 5 'J 'J -y h JKDfc-eflc?* Itfel9* 5. 4g*mtz 0 Z.(D 
NMR, I RSl/F D - M S <Z> SI £ £ «fc 0 s <b£tl ( 1 2 

2 ) i: mizzntz (>\m 5 0 %) . 

±iE^m^com x M^RXf{t^m (12 3) ©JKJESf&fcJaTU:^ 
"To 
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^J&P'J 2 i. (it£W (12 4)) 
{ttt'M (12 4) (D^m 

7 )V=i' >%$tT. <%W§tt *5005UU-yh ^HP 7 v X n 4" 
tz. > 10. 10' - S> 7 o * - 9 . 9 * - \L 7 > X U ;U 2 . 5 g 
( 5 m m o 1 ) „ V 0 o o M X (h 'J 7 x-)l/*X7 ^ >) /<5i? 
OA 0. 2g (5mo 1%) . v-rV7'^;UT;U5-0AtKU 
K / h ;i/x > 0 . 5 5'jy^;KlM. 0 . 5 m m o I ) 

„ T H F 1 0 05 'J 'J -y h;i/*Jotfc, C C (1 9 ) T* 

HLfcGr ignard MI^ISt'iTLfci, #?U LT-Rfc 

N y ? y - )U 5 0 ; 'i !) 7 MK 7 -tr h > 5 0 ; 'J 'J 7 h;K5 
Jfi-eifcfrL. Hfe$5fc 2. Ogtff;. NMR, 1 

R&tfF D -M S W«'J^lc:«t 0 „ {t^» (124') i^S*nfc ( 

6 0 %) o 

±'iefb^tJ (12 4) ©£(E«»fcjaTfc**-. 
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» GO 





O 



Br 



■=ri$#!l 2 2 (<t£& (12 5)) 
It^ty) (12 5) (»^$L 

7)U=f>m$iT, ft tVW fig 5 0 0 ; 'J 'J 7 h;UHP7vXnnfi 



aex(M;7i-WX70)^75?n 0 . 2 g ( 5 m o 
I % ) . v V 7* =$- )V 7 )V 5 r> a t K U K / h ;U Jr. > JgjR 0 . 
5 5 »J'j >y h ;b ( 1 M . 0. 5mmo 1) N THF 10 0 5 D 'j 
'v h >\s*UA.tz 0 Z Z. IZ^f&M (19) T»p$£ Ltz G r i g n a r 
dSitagfcSffl-eftTLfcffe. #SLT-lftJ|i||M*#Lfc. Kfcmi 

LT«faiS*ttffi y * 5 0 5 If 

U *v h ;K T-tr h > 5 0 5U U y h ;U0> Ag T- St # L „ itfeift* 
2. 1 g*ll/l:. NMR, I RXtfF D-MS0i«S 

K<fc *) . ( 1 2 5 ) <h|5)5£$ ftfc (JR$ 6 0 %) . 

±IS<b^^ (12 5) fcJ^TK: 



6 . 



1 2 5> 7* □ =E ? V -tr ; 



> 1 . 9g ( 5mjno I ) , y7n 




Br 



DMg 




£l£0J 2 3 Ut£® (12 6)) 

it^^i (12 6) cn^m. 



I 2 5 



WO 00/39247 



PCT/JP99/07390 



T^rfvSlfcTVfcWEttS 5 0 0 ; 'J 'J 7 H^P77X3* 
[Z. N 5. 1 2 - v 7* o =e -7- 7 ? -tr > 1. 9 g ( 5 m m o I ) > v 
? a □ t* X ( h 'J 7 * ~ /U * X 7 -r > ) /< 7 V 7 A 0 . 2 g (5 

mo i % ) , i/'ry^fii/Ti^ntrJ F/h;u>^l 

0. . 5 5 U 'J -y h Jl> ( 1 M . • 0 . 5 m m o I ) . T H F 100S 
|J ij «, h )l*1)Qx.tz 0 d'&J&fll (19) TiSL/: G r i g n 
a r d^I?lfit?STlfct> #SLT-Bfeini&a#L;fc. J£f5 

H7t, JxJ£$£**ft$LTlftftBl.£MU * ? 5 0 

= ij "J 7 (-;!/, T -fe h > 5 0 5 'J U -sr h /b © MM & 
£ 2. 1 g^llfc N M R s lRS^F'D-MSO 

BISK J: 0 . *t£$) ( 1 2 6 ) £ m%. $ tltz (JR$ 6 0 96 ) . 
±i£{fc£t) (12 6) (DRjSgftfcjaTK^-to 



2 5 mm x 7 5 mm x 1 . 1 m m 0) * § £ © # 7 X g}£± 13 „ B 
il OOnmOyn - X X IKt t> JH <*> M t£ 7 J - Kfci&tts 

KM 0"'P aCifflto ^0>&s ±IST PD 7 4 If ISO 
. 2nm/#T*6 0nmffl|$ L fc„ & ^ T% TI2#|jft©T 

P D 7 8 liiHO. 2 n m/^T- 2 0 nm©g^i:IiL/: 
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T&ffiMW P V D P A NXt/g^ttfl £ LT±ig{t£$ 
(10 0) ^|r)B#^« L T 4 0 n mtf))¥£ © fg ftJi £ ff^fiSc t . Z 
©H0DPVDPAN ©j^aSUKli 0 . 4 n m/fcK ft^t) ( 1 0 
0 ) <DM5SM&1* 0.01 n m/tPX*& o fc„ £ b (3 „ JbfBA 1 q 
^IflSO . 2 nm/^T'^^L. Id 7 JUS - 1 ) At 'J »5 
A £ ^Is]B#m^-r -5 CtiaO, Pi@£ J 5 0 n m<DB £ fT&ric L 
T Wit E Lfg?£f#/Co u©H©, 7 ;U ^ - AtD^igjgjgti 1 n 
m/#T'& 0 „ V l±V>mmm&l± 0.0 0 4 nm/^t'ifeofc 




(TPD 7 8) 





CH=C^ (DPVDPAN) 



^Ig'lftL. ^7fe0S 2 5 0 (c d/m')<hft£¥$*tfr£$J£L/c 
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Hflfcftl 5 2 tdfc^T. it£® (10 0) 13. %7fc*t*4£ 



I 2 7 



WO 00/39247 



PCT/JP99/07390 



Jrt^^'J 8 

5 2 Clfc^T. ft£t) (1 0 0) <7)^b 0 (3. ^TtW^,!: 




^ 4 a 





m j± 

(V) 


(cd/m 2 ) 


(Im/W) 


(mm) 






5 2 
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0 


1 2 0 


4.50 


18 0 0 






5 3 


6 . 


0 


2 4 0 


3.90 


2 0 0 0 






5 4 


6 . 


0 


1 3 0 


4.60 


17 0 0 




5 5 


6 . 


0 


2 1 0 


4.90 


2 5 0 0 


ft fcl 
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5 6 


7 . 


0 


2 3 0 


4.00 


15 0 0 


5 7 


6 . 


0 


1 2 0 


2.90 


2 10 0 


w 




5 8 


6 . 


0 


1 8 0 


3.40 


18 0 0 
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5 9 


5 . 


5 


2 2 0 


4.62 


17 0 0 




6 0 


5 . 


5 


4 2 0 


3.10 


2 2 0 0 






6 1 


5 . 


5 


18 0 


4.25 


3 10 0 
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6 2 
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2 4 0 


4.90 


3 2 0 0 


if l§ 


irt^^J 8 
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7 ;U > M SStT 5 0 0 S ') V «y h )l H □ 7 7 X 3 4 1 . p - 7 a 
=E ^ > X T ;U f t K 5 0 g ( 0 . 2 7 m o I ) . ^ y v ;U * X * 

> ^ v x ^ ;u x x x ;b 5 0 g ( 0 . 2 2 m m o 1 ) . y^f^X 
/Hfc* •> K ( D M S 0 ) 2 0 0 5 . y 'J -y h ^£tt£A/c\ & £ t 
- 7* r * v # y 7 A 30g (0. 27mo 1) £ 4> t f o ^fln L 
, M^T'-Bftif^ lSf5^f ffc. E/C^7^> RfC?i££. tK 5 0 0 
~ V U -y h )^i:?iAU Klif^t'illi L/c es^v r ^ -> 7 
AT'M, a - * y -x/^U-?-T^J±?I*SL/c 0 mz>Ktz 

mi&gkZffi&i-r 1 0 0 5 5 y y »y h ;ut-SISb b b^ -ti-s "flStt 
A 4 6 g (Him 8 1 %) £?#/c 0 

7 )V3 >m»StT. ?p£Pftt # 3 0 0 5 U "J >y h ^EP7 7X^cfi 
(3 . fflfo A 1 Og (3 8mmo I) s 7-'J> 1 4 g ( 1 5 
0 m m o 1 ) . h U X ( V *< > 'J y <7 > 7 -b h > ) v /\* 7 v 7 A 
0 . 5 3 g ( 1 . 5 m o I % ) . MJ-o - h/M^*X7^ y 
0. 35g ( 3 m o 1 % ) . t-yh + yfMJn 7. 4g ( 
7 7 m o 1 ) X.Z?&1% b iH > 1 0 0 5 5 y »J «y r ;b x.iz'& 

„ i o oict— mummnLKmzittz. Kfc&7'&. mthLtzfa 
n £ $M.m t . y ? y - )v i o o 5 5 y y ? h^T-ailLfco f# ^ 

n/cffi^al^^^x^;!, 5 0 5 5 'J y -y b >P-eiS*£S3 4> Pel 
7. 7 g (JRSfS 7 3 %) *f#fc. $nm*C<Z)£j& 

#£PWtt £ i o o 5 y y >y h X 7 7 X 3 41 C 4 - 7* p =e 

> v ;u V □ 5 K 1 2. 5g (50mno I) . I'i'/lh'Jxf 
/H 2. 5 ( 7 5 mm o I ) £JP;i. 1 0 0 t t* 7 B# Pel 1)U & It # L 

£j&£-£A: 0 &fcm7&. ^fij^ffiy >&b y if/^sjtigt- 
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7 )l zf > mgStT. 3 0 0 5 'J U -y h ^.E □ 7 7 X 3 ct> (I x p_7' 
Dt'OXT^ftp 9 . 2 g ( 5 0 mm o I ) „ «*>P B 1#C 1 
5. 4g(50mmol) > DMSO 1 0 0 ^ V y -y h ^ £ f± & 
^f:, (Xl:t-7h + y*'jn 6 . 7g(60mmol)£'> 

* 2 0 0 5 y y * h;^l:?iAU WWt ^ =F ;u x- to ft Ltz 0 @g 
7* v7AT-ig$^. □ ij -iM'7Ki/-^_-e^jg E ^|g L 

fc« l# ^> /c ffilS ^ y ^ y — ;U ] 0 0 5 S U U <y h ;u L 

, ««#D 1 3 g (>&m 7 7%) 

7 >MgliT. &£PWft £ 2 0 0 5 y y «y h ;UZ£P 7 7X3^1 
fc. *I8U*B 4g (1 5mmol) > tfflflsD 2g(6mmo 
1 ) > h y X ( v ^ > v y ^ > 7 ir h > ) v /< 7 v 7 A 0 . 1 6 
g(3mol%).(S)-BINAP 0 . 2 2 g ( 6 m o . I % 
) . t-7h + ->tMJn 1. 4g (1 5mmo I ) R V g*g 
h;Ui> 5 0UU'J-y F/^||D^/:ts lOOt T'-B&iDlM 

t^^l. 6 or x*-mm&%ki,tz 0 m zntzm&gkz* 7 a? 

a -v h 7 7 7 (yiJ*V;K 'v + t >/ h > = 8 / 2 ) xmm 

t> Stfefc)* 1 . 4 g £*#/c 0 CKDffl^ti. NMR, 

D - M £ (7<-;PFfry/'-y 3 >7^x^n;H MJjf (; 

<fc o , -fL^ti a t mm* ntz 3 2 % ■ Hn.« oomhz 

) X(D6 7.0~7.4ppm(42H.m))) o itf,® a 0) 
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^ Pd. (riha) , ft I M*P ^— ' 



Pd,(dba), BINAP 

NaOtBu PltMe D 



Br- 



C tBuOK VT B 



t3 NaOtBu PhMe V 11 W 



6' 



7 )\> 3 y % g£ T „ 3 0 0 5 y y >y h /I/ H Q 7 7 X n rf Id N p - b 
;U7 t K 6 g ( 5 0 mm o 1 ) . ^PelftC 15. 4 g (5 
0 m m o 1 ) „ D M S 0 1 0 0 5 V U >y h- )\, £ ^ £ 0 ft (3 t 
--7b* 6. 7g (60mmol) £ '> L f o Jp L 

„ ^iST— lftjg# LJEfc£ t/:, Rf5iR«:* 2 0 0 ; 

•J y <y h ^*i;?iAU ItS^^uT'ttft Lfc. sgg?-v y * > 7 a 

es*^/-^ i o o 5 5 »; u -y h ;t -eat?* l . * &m e 9 

. 2 g (JJX§£ 6 7 %) ^j|/; 0 
<t£tlbtf>£j& 

T > m^iT> #£PWtt # 2 0 0 5 U U y b ;UH □ 7 7 X 3 43 
IC „ PbJ & E 4 g (1 5 m m o I ) „ N . N ' -;7i-JK> 
v v > 2 g ( 6 m m o 1 ) „ h 'J X (y<>y ij f >7t h >) 
v 7 v 7 A 0. I 6 g ( 3 m o I % ) „ (S) - BINAP 
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0 . 2 2 g ( 6 m o .1 % ) „ t-th + yfhiJH 1 . 4 g ( 

1 5 m m o I ) R h )l jl > 5 0 5 ^ V U *y V )l A.tz%. 

. i o o t x>-mnmmftLKfczittz B Km%j'&, #rtbLfc$s 

U y ? J -;n?ft& 6 0 °C T'-B&Mfz^ L/c e |# 

£ IBS il $• # 7 a. ? □ -? i- 7 7 y ;i/ N ^ * -9- > / i* 

;ux>- 8/ 2 ) t?»»L, Hfe»5f5 2. 5 g £|# fc„ 
(i. NMR> I R&t/F D-MS Oii£|z J; 0 . ft£-& b t |hJ£ $ 
tltz (>\)Lm 5 8%:' H n m r ( 9 0 M H z ) V(D 6 7 . 0 ~ 7 . 
4ppm(40H.m). 6 2. 3 4 p p m ( 6 H, s))) 0 
itSm bONMRft - htB2tjj;t. 

£ lBu0K E Pdt(dba) i BINAP 

NaOtBu PhMe 

tt£^b 

1=rJ&#l 2 6 (ft^toc ) 
c <D-g$L 

7 )l< 3' > m gPtT > & £P f £ 2 0 0 5 U U «y h ;u = p 7 7 X 3 cja 

13 % *p fem B 4 g (1 5 m m o 1 ) „ 1 , 4 - v 7' o =E 7- 7 ? U 

> 1 . 7 g ( 6 m m o I ) „ MJX (y'Oy 'Jf >7t h >1 

v * 7 v 7 A 0 . 1 6 g ( 3 m o I % ) % ( S ) - B I N A P 

0. 22g ( 6 m o I 96 ) . t -^h + yf h 'J -7A 1. 4g ( 
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I 5 mm o I ) S tf.f£ J* b )l x > 5 0 ^ 5. U U »v h Jl £ K tz % 
.10 OtT'-lftJofMlfcttLjKfE JKJfS&Tffe. tfitiLfctS 

bI^MU^ ? y-^t-a^L, 6 0 t t?-lfeilD&9&«Lfc. If 

^n/:iis B B B H7/»?D7^77 ( •> y a y ;k ^ * * > / h 

)H >= 8 / 2 ) £tfe*»* 2. 0 g «r l# 0 Z.V>Hh% 

ft/c (M 5 0%: 1 Hh„r (9 0MHz) t'Wfi 7.0-7. 
4ppm(68I-Um)) 0 

d Pd,(dba), BINAP 

— NaOtBu PhMe t»o" % C 

££01 2 7 (<t£tl d ) 

T )V=f >%%tT. (vW^tiZ 2 0 0 5 V U «y h^ZD77X3tti 
{Z % tralftB 4 g (1 5 m m o 1 ) . 9 . 1 0 - 'J 7' a =E 7 > h 
7 -tr > 2 g ( 6 m m o 1 ) „ h'JX ( v ^ > v U f > 7 -b b > ) 
V /< 7 v 7 A 0 . 1 6 g ( 3 m o I % ) . h'J-t-7f;l*^ 
7 * > 0. 0 7g (6m6 1%) , t-7h*/th'Jn 1 
. 4 g ( 1 5 m m o 1 ) JkTf&tik hl^x> 5 0 5 5 V U v h ;U £ 

jd*^. i o o x:x--®i)\imMWLfrfc£-&tz 0 w 

Hlb/clS B B B ^IS(bT^ ? y -;u-est& 6 o t T*-iftAD&g8i 

L 7C 0 f# & tl ffl|£J| £ * 7 A ? □ "7 h r 7 7 ( •> 'J * Y 71/ . ^ * 

•9- >/ h >- 8 / 2 ) T«S L, m&m* I. 9g£f#.fc. 
£©l9*t±. NMR. I RRlfF D-M S 0 „ it £ til d 

t^SSttfc 4 4 96 : ' Hhmb (9 0MHz) T'©5 7. 
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0-7. 4 p p m ( 4 0 H. m) ) 




B 



Pd,Cdba), P(iBu), 
NaOtBu PhMe 



£tfc#'J 2 8 (ft^&e) 
^Pb^ E 

T ;U =i' > M STi T . 3 0 0 ^ U 'J -y h ;U H □ 7 7 X n cfi (3 N t r a 



*Pb1^C 15.4g(50mmol) N DMSO \ 0 0 I V ') 
•y h ;U £ folk A, tz „ & t - f h * > i3 <; 7 A 6 . 7 g ( 6 0 m 

mo i ) z'pL-r-omuL^ m&x*-mm*LKmi$^tz 0 ^mm 

/l-T-ft&L. ^ftF 12. 5g (4X9 6-9 96) £f#A: 0 
fh^^/ e (D£f& 

7 >m^£T. &£imtt§ 2 0 0 < l> ') -y h 7U = P 7 7 X n np 

(C N # PbT ft F 5 . 4 g (1 5 m m o I ) „ N . N * - *J 7 x ^ )i 
v v > 2 g ( 6 m m o I ) „ h 'J X ( > v 'j > T -fe b 
> ) v A v v 7 A 0 . 1 6 g ( 3 m o I % ) N h l> — o — h /U -f 

* X ? * > 0 . 1 1 g ( 6 m o I % ) % t-7h + yt 
^ I . 4 g ( 1 5 m m o I ) & tf 4£ « h ;U x > 5 0 ; ; 'J »J 

mi^ad**:^ i o ox:r>-mi)QmmwLKfcz-v:tz 0 iKfcmj 



n s — 4 - X /U ^ > T ;b t K 



10. 4 g ( 5 0 m m o i ) N 
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JKHE**Lfc. i^n/:ffig fl B B ?:A7^D7^77 ( > 'J * y fl 
„ ^+ -9- >/ h Jbx > = 6 / 4 ) -CHS L> ftfelffl* 1. Og^ 
dCD^li. NMR. [ RS^FD-MSrolSiat), it 
^|)e tmfcZtltz (JR¥ I 9 % : 1 H N mh (90MHz) t-C« 
7. 0-7. 5ppm (5 2 H > m) ) 0 fbp^ e © N M R f t 
- b £H 3 I^tfI", 



PCHOEO2 



tBuOK 




Dr Pd.(dba)>B!NAP 
NaOlBu PhMc 



o 



(3. «^P B m A 7 . 8 g (30m 
^;i^> -gHtj^fg l . 7 g 
y 9 f > 7 t h > ) v /"? 7 v A 
S) -BINAP 0 . 2 2 g ( 
U v A 9 . 6 g ( 0 . I m o I 

u «y h ;b£Anx.fc&. I 0 0 t T* 
g £f#fc 0 Z <7>ft)*li. N M R . 



0 0 ; 'J 'J'y h;lEP77X3^ 
m o I ) . 4. 4' -y?;;^ 

( 6 m m o I ) . MJX (y'O 
0. I 6 g ( 3 m o l % ) . ( 
6 m o I % ) . t-7h + ->t^ 
) ^tflz*! h > 5 0 ; ; 'J 

/ 9 J - ;U T*?5t# L . 6 OtT- 
£#7A?n-?b?'77 ( *> U * 

4 ) fisu ftfeiam 2 . 0 

1 R R Xf F D - M S 0>«J£ «fc ♦) 
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> <t%w f tmmzntz 3 6 % : 1 h nm « ( 9 0 m h z ) t* 

. © 5 7. 0-7. 5ppm(54H*m)). 



PD7 4£JlJp6 0 nmClffl L/c 0 

jETLtfi^tti LT1ENPD ^JUJ? 2 0 nml:IHi L 

$ £K> ^TfeMl^t LTXf;K>i4#ro4, 4' -fx (2 
. ?-v7x^^ £ - ^ ) t7xi/t (DPVBi) JkV±tZit'£t 
( a ) ft£& ( a ) 2 SM%. JR0 4 0 n m £ ft * 

J: o [znmmm Lfc„ ft. ft£& ( a ) li&K&cD K-'n' > h 31 (* 
LT«ffit5. tfSAWi LT±f£A I q £§t. 

II 2 0 n mT'^^ L. & «p (3 L i F 0 . 5 n m X'M%1£7 )u 

= -V l**mm 1 0 0 nmlf Lli^Jf^LTtiELlf^fl 
fc« 1 0 " 6 T o r r ©I^tfif, S M j£ W T 

SLA:, d 0>S£7fcftttt±, HefiHE 6 V roen*DmET*^7ti(i 

SI Oft (cd/m ! ) v 2 . I (lm/W) T'*-p/c 0 

fetlili (0. 146. 0. 140) £MJgtf)ii^Wfe£7t*>'pJ 
ffi^i'fc. ftJHfl^ftjff jg 2 0 0 ( c d/m 2 )i?. 

|)Lfci^5*ai$li 2 0 0 0 I^fPbI £ Hl#i$rT'& -p fc, iti^ro' 
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f^^ ft^tlarox>^+*-4't7 7'(i2. 78eV,DPVBi 
Ci 3 . OeVt-*?fc, 
H«'J 6 4 

^fife^'J 6 StlilillLtWiELi^^fFlLfc. d ©H? rofgft 
ftttll. HSfimjE 6 V © EH i&nSflEffg&ff jg 1 l 0 ( c d /m 2 K 
«3fc«J*(± I . 3 ( I m/tf) T*in/; 0 fe£g£(± ( 0 . 15 2 

. o . i 6 3) ^&ffi©^wfe&7fc)&<prtj&£ftofc. * mm 
oo ( c d/m z )T% smeeffiftL^t 

o 

ft. 'ft-^tl b (7j^^ . y 7*(i 2. 9 OeVs DPVB i 

« 3 . 0 e V T* & o /c o 
HJtetf'J 6 5 

6 3 i PiciTW^E Llf^ilf|U; 0 

^tt(i> ie^mjE 6 v © En mmj±-?mKM%. i 3 0 ( c d / m 2 K 

£#a&*l±2. I (Im/WO fifeofc. feglgli (0. 162 

. 0 . 1 8 1 ) tw.m(Dm^9&f£ft&Bjmtte^tz 0 ttz, mm 

$Lftmm.2 00 ( c d/m*)x^ znmmLtzt z 
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Claim 1 pertains to a material for organic EL elements which is represented by 
the general formula (1) . 

Claims 2 to 5 pertain to a material for organic EL elements which is represented 
by the general formula (3) . 

Claims 6 and 7 pertain to a material for organic EL elements which is represented 
by the general formula (7) . 

Claim 8 pertains to a material for organic EL elements which is represented by 
the general formula (9) . 
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(D Claim 9 pertains to a material for organic EL elements which is represented 
j by the general formula (10) . 

© Claims 10, 11, and 19 pertain to a material for organic EL elements which is 
I represented by the general formula (11) . 

! (Claim 12 pertains to the material for organic EL elements as set forth in 
any one of claims 1 to 11.) 

Claim 13 pertains to an organic EL element containing the material for organic 
EL elements as set forth in any one of claims 1 to 11. 

Claim 14 pertains to an organic EL element having a layer comprising as a specific 
material the material for organic EL elements as set forth in any one of claims 
1 to 11. 

Claims 15 and 16 pertain to an organic EL element containing a specific amount 
of the material for organic EL elements as set forth in any one of claims 1 
to 11. 

Claims 17 and 18 pertain to an organic EL element containing the material for 
organic EL elements as set forth in any one of claims 1 to 11 in combination 
with a specific material. 

Consequently, claims 12 to 18 belong to the groups of inventions ©to®,) 
® Claim 20 pertains to a compound represented by the general formula (11'). 
(D Claims 21 to 23 pertain to a process for producing an arylamine compound (the 
"process for producing material" is a clerical error for "process for producing 
compound" ) . 

There is no novel skeleton common to the formulae (1) , (3) , (7) , (9) , and (11) 
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A; JP, 10-255984, A; JP, 10-251633, A; and JP, 10-88120, A)). There is hence 
no special technical feature common to these groups. 

The formula (14) corresponding to the group F in the formula (11') given 
in claim 20 is considered not to represent w an arylene group having 6 to 30 
carbon atoms" in view of statements given in the description and of technical 
common knowledge. Consequently, the compound of claim 20 is not included in 
the compounds represented by the formula (11) given in claim 10. The subject 
matter of claim 20 and that of claim 10 therefore have no common technical feature. 

Since the compound of claim 20 can be produced by the processes of claims 
21 to 23, the groups © and ® have a common technical feature. 

Therefore, there is no technical feature common to the seven groups of 
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